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(54) NONAQUEOUS SECONDARY BATTERY AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nonaqueous secondary battery 
having a high capacity. 

SOLUTION: In this nonaqueous secondary battery having a positive 

electrode sheet 1 containing a positive electrode active material having a 
transition metal composite oxide containing lithium as a main ingredient, 
and a nearative electrode sheet 2 containine a carbon material caoable of 

storing and releasing lithium, and a nonaqueous electrolyte containing 
lithium salt, a negative electrode sheet formed by metal foil containing 
lithium as a main ingredient affixed in advance through an auxiliary layer 
and a nonaquesous electrolyte containing an aromatic compound as an 
additive are used. 




(19)0*H#|fjt (JP) 



(12) t2t §1 11= ^ $1 (A) 



(51) Intel.' 
H 0 1 M 10/40 



4/02 
4/58 



#182001-15172 
(P2001-15172A) 

(4SymB 1^190 (2001. 1.19) 



F I 

H 0 1 M 10/40 

4/02 
4/58 



Z 5H003 
A 5H014 

D 5H0 2 9 



m^m^ m^M<Dmi ol (^ism) 





1-240599 


(71)ffllgA 


000005201 












¥JESll^8>g26B (1999.8.26) 




W^;iimm£ffirt'l'?B210S«J 






(72)^M# 


M/il $11 




# #a^ll- 118296 




*^ip^iE:is**2Ti26#3o# ir±9 


(32)ffi5fcH 


¥^11^ 4 ^ 26 B (1999. 4. 26) 








H* (JP) 


(74)f^a!A 


100073874 








#a± ^» ¥ (^1-4^) 











(54) #«^«»*<=fct/^®«3t;^j* 



(57) [S*^;] 




( 2 ) 112 0 0 1 - 1 5 1 7 2 ( P 2 0 0 1 - 1 =|i 



1^ 
, PI 



%mm\ T}V^)vm. rv-jum. ^-rpiis, rs/ 



PI 

mtrnW , O . N J; l/^' S S{3"iX I, ^"^^ < 1 1, 

^mm-i^-th^b^mw.b-thmm.i-5</)\^i^ 

t-\ztm<n^^yv.-<xm'^. 

[fMii7 ] mtmymmmK mmb txru ti^ 

[115^318] Mi5iE®atl«*^\ Li.MOa (M = C 

o, Ni, F ei5Xlf'Mni}>ih,miitlh'J'^-^^<bi^ in 
«M^, x = 0. 0 2&±1. 2!iir) i^tim^isX 
VLiyMn204 (y = 0. 0 2m±2OT) 

mt:m\^izb^:wm-ri msm i ~ ? ^m^&nc 
[11*519] vi-^j^mm.mmm^xm^m^ 

i.i^blfzMi:^t^M.mi^~h. SM'y-h. U^'^A 



msm 10} wM V ^^j^a.^b ifz^mnmi 

t't'fe 1.11*11 9 co^MKi:<X«^fi<7)m:rs , 



[000 1] 

4¥yii~d:mmi>zmtl . 

[0002] 

izm'yx\^i. mmwcr>m:ki>zm ^zl-^-^^ ^> con 

x.:^^ji^'~m&cr,msiit'tt-t^<tp'ox-^xi5 D . 

m^:wmiz7jxfz^mMmmmM^iZ}m htix v ^ 

[0003] wi,znmizm^^i^fix\^hmm-^m<^m^ 
mmx. m^x'ii u i-^Mm(^mmm^ b^titL 

iCs (3 72mAh/g) *S;il.]i#*^**r^^> 

M.^-^fz^till,zm*) . r ^^n^tfO^Pf U -f- ^ A ^ ^ y 

r L i C2lijj!cc?) V 

iris^j ^i^^m6f'fbvi-^i>^^yryA-h^£i^^y 

mi(o^i ^j:b'cr)f&mmmm^^tix^^i>. 
[0004] zjxmmcommuzii , mm^<^Mm 
mitbbti^z^ mm^(Dwm(7)mcmm(om±:bm 
iibxmmx%i>. m-h. mm^<7)^m(o^mw}m^^ 

{&< . ytmmmxPMizmm^htz v ^^Aco-mtim 

ib-ikwrnz^ibiEmmsMxh h u i-'^j^-^^^mm 

im^^.Wzm.^MsZbifiimb-^j:hfz)sb. m^b L 

xzj'mm'^m&T'ki^tz^-t. ztitx-<nmmMW) 

jgigioftjg-ft^r }£tmMzm^ i^fim\<7)-m.'m 
m^^± Lx-^ fzif^tz 1 0 0 % ^,z\mA,x' V V ^ L . 

m^wmm'^mub Lxyu-^vyA-ir^^^-v'k 



(3) 112 001-15172 (P20 0 1-1KA) 



5-28, 986-^.1515-28, 987-^.1115-2 

9, 0 2 3^. |Bl5-l 59, 8 0 5^, 1315-1 5 
9. 80 6-^.1115-1 5 9, 806^.1115-32 
5. 96 5-t. 1115-32 5. 9 7 2-f-. |1I6 - 2 0 , 

7 2 2-f. |B]6-2 0 3, 8 3 S-f-fOg^tc-OV^Tilll 

[0006] ^tiST7-808, 852^(W095/ 
0 8 8 5 2) (T)^^)pimz U •i./cfe 

-^jt&iif*-ts z.}L\mmxh^. -mz k-t l/c^ 
dtc. ».mmA\z^)^^i^ifmx^h-nmx\i. m 

7t. 'eMmi^#Ba¥8-64, 24 7-t. 1318-6 
4, 248-t. [318-64, 249^. 1318-64, 2 
5 0-^. jll8 — 64, 2 5 1-^. |118— 64, 252 
■^.^8-1 62, 1 5 9^^MB«$^lTV^|>;^ffi 
i*KWiClll«c7)IM&*-ri.^^i6ff* L<^:V\ 
[0 0 0 7] #raT8-6 4, 2 47-^C7)^m^^'k 

[00 08] -162, 161 -^c7)l;?fiS^0E 



W^Wk^^'ilitT-. K - h°ynzMmm^:Wi-?>fzib1S- 

tL<tP^\ mz. MJLmhmJ^-tlfzibMtKtc 

[0 009] tfz. #ifW8-2 5 5, 6 3 3-t. I3|8 
-25 5, 634-t. 1118-255, 6 3 5 ^COymX 

§mt^£h. #ii¥9-1 0 2, 3 28^cr)m 

t U ^ A b ^ t S^RU 
ltLv\ U^r^A^r^-y hc7)jliS'fl:;6W5rfc"c7)$ill^*i 
[ 0 0 1 0 ] S ^fc. #ifW8- 2 5 5,63 3-^t-ffi 

A-f ^y-<X«?tit-i>v^T^SIi&^r-r-l.;^-#"^— h 

i't^-fi>nMmim\^^z.b\,zx "owM^M-^wy 

■tl^'&Xii. 9)V^^i3^1 0~8 0%lc^i 

■& o 

[0011] ;c7)J; d^:l!(^<c^M«{i. mmmMz^) 
[0012] 

[^BJ5*WLJ;3fc-tl)iili] *l|0fl^aWii:, MS 
«f4(c y f-'^A&^i^JM tT^JR«PXii-^?|fIL 

fzmmM$V7\^z:mM^tmth t x%h , 

[00 13] 

mm^mi^-thfz>^^mi] -^mn<7)wm\i. y^^ 
A-^ws^Ajg^t-^K-fkft^ifri Lfzwrnrnm-^ 

^.ftffi^- vaxm f-^At^^-^o#7j<€ 

mm^irix y f-^^ a t/iA«ri*^'mw$ 

[00 14] 

z.<xvM^%^±x . < 1 4. 1 t F 7 'jyimw- 



(4) ^2 001-15172 (P200 1-1@@A) 



[0 0 15] x-i/>i/{±0'-8 0'>C(5^raT'l 0*^^.2 
0 BWim^t L^^ti^. 2 0 — 6 Q°C</MV4 Bt^^ 1 0 

[0016] Uf-'^A^ifth L5t^ari^E«t-i>§p 

l> C i: tL^-^tK ^WC'^j: < :^ 

^zt mjt u^tiK -s-c-^< 1 1) J; v\ t/c. 

[0017] u-jvmm^t {±ttSc7)^S LTt: 

[0018] y ^'^A&i*^ Ufc^Jirst tt** t 

V^tc7){4. Mx{f. L 1 -A U L i - Al -Mn. L 
i-Al-Mg, Li-Al-Sn, L i -A 1 - I 

L i -A 1 -Cd^i:-C-S>0. Uf-'>Ai:-^#flJig 
^rAJlt LTifi Lv^{;C7){i:. A 1 , A 1 -M 

Al-Mg. Al-Sn. Al-I n^^'f^l,, 

#Ji?so y A-^*j4 9 0 %miX'h h^t tmt i 

iH^-"&comAi}>hM^X'h 0 . 1 ~ 1 0 0 A£ m 

!> C t *^'^f ^ L < . 5-50// mmTX-htllimz 

[0019] 'J^^J^OMt htz^WMimMfAt 



[0020] *^0jtcj*v^-c . nmi^- h i,zmif ^ttfz 



nrf^m^iWz^x\ ^^'&<r)mx% -5 r i i i ^ 
»ttc?3a t i?m.m ttz^mxh x t j; v \ iift!jiic7)ji 

;^*^{4. 0. 2A£mIil±4 0AtmmT*Wilt<. 0. 3 

[002 1 ] ^mMt^y. LT{4AJi*5 j;l^'#^jR7t:* 
c7);i?;P3^r':^^ h miU. mm. K-ftll) , mit 

^4itm. mimt:mfi:iti}^x^h. 
i-A Yxiimimt)mtb<. mit^mz^xmimifi 

[0022] iitihcomimt Lx\i. mui. a 1 2 

O3. AS4O6, B2O3. BaO, BeO. CaO, L 
izO, K2O. NagO, I njOg, MgO, Sb 

SiOg, SrO. Z r04/5Wbill.o ^I^I'^j 
cr)f^X\ AI2O3. BaO. BeO, CaO. KjO. 

NajO. MgO, Si02. SrO. ZrOit^^l/ZH 

mx$>'yxi.p<^\ mi^rmmt ixm Mt-^mt 

bXii. A7-f h (3AI2O3 • 2Si02) . Xf-T 
h (MgO • S i O2) . ytJVXfv-i h ( 2M 
gO ■ S i O2) . 3->>'x^-f h (2MgO • 2 A 1 2 

03- 5 s i 02 ) m^kmwh i b ^^'as*-?. . mm. s 

(A IN) . BN. BP*i|ei^14:^)^ft<*^-0'fb^WtcS 
Stiff* L<, #tBeO. Be. B N^M^I&^PJt L 

0 . 1 /X mm±. 2 0 .u mOT. L < {4 0 . 2 

/imliLh. 15jJLmVXf<^m-\,zLXm^^h. 
[0023] -^Wmt^l-t LX\m^^tifzy'ry9X 

xiiy V mmm<^^^»bmt t < , 300 'cott-^^ 

I, ^co{4 7^ 7 n y offM*t-S) I. . 

[0024] 7l<^?§ecO««'l4l4^ t LTtt. ^S. ± 
[0025] ^SfMt LTJi. y ^'>Ai:<7)RJlJtt:*i 

"f^y. ^y9'xi-y. Lv^. 

h(nm,^h%<m\i.. it«, ii^iov^-rti 

T' t J: < , 0. 02/xmJJLt. 20 u. mmTjei^' 

ff^t<, 0. l//mJiLh. 1 O/zmOT^UDIf* L 

V ^ t <7)*W * t < . K'fb § tlT V ^ S i: # tcli jSTtHil^ 
[0026] fflajJlt=#itLl.»lltta^iOSiJ^{42 . 



(5) 132 001-15172 (P20 0 1-1822A) 



[0027] ^mM<7)nmi>zm'Mm^zmmmmz^j: 

MM.%mL 9 6 tl<. 5 0 mM%a± 

[0028] mim^mmif^ii. «€#;±t=, u 

[0029] K*«f4«Wi0^.g^mS(;*«|6]±&BII. 

fv!a6tc:, :^m(^9mizi±±mcoi]m^zxhM.mi-~h 

f^m^zMiX, mMMh lX'J^~-^j:< t 1 Scot F 5 v 

[0030] MMimzmM^tii t F7>>>ii»*ii. 

JU7 ^-ium^zx-yxmrn^fix^^iz ti)mti\\ 

^i^^Ll 2t-^)0. mil£. xf-;i/. -^yrn 

6 ^rV ^ L- 2 0 T-|> 0 s ^Ji-lf > 7 X - 

Mmm^^TumMMBmwL i 1. 1 2-c'S> o , w 

;t«\ e'Ji^/K ^y'J}V. ^JV)]^. yVfl. f-xri 

L 1 2T-i5 D . fiRif, F=Jf t -7-> 

M^hltVyi^ymmi^coMmitlXii. 1,2- 
h'-X (^ih^i^^^JUt^-Ji-) -1. 2-i^.x^;l/t F^ 
i^'y. 1, 2-fx (xF^i/;^;l^jJ<-/l/) -1, 2- 

xx<f-;Ph F^i^'y. 1, 2-h-x (t-7>^y;i?;k 

t^-fl')-!. 2->''><f';Wt F^i^'y, 1. 2-t'X 

(XF^y;*;1^4f-;l. ) - 1 -;^f-;l/- 2-7x-;Wt 

H7i^"y, 1, 2-t:x (xF^S/X?;i^*'-;w) - i, 
2-v7x:i;pt h'7i^'y^t>W^.ti-l.o 

[0031] mmmmM^tii^mmit-^mmi 



t Lxii. '^y-fe'y ■ 7yy- f-:t7xy ■ eys/y^ 

<omm<om^mm^'h^j:i7-tym. ^yry- y)v^ 

-n f^. X? f - 3 —jvi] — F ^ tv) ^ y ^y -<r'y 
■ >'':t^y^7^by ■ y':t^vryF^-fey^i:'*^fe 

yv'77y • >^>syy7 7y^i:«oK*#*^#ii^W 
t-s^^j^-fk-^ft. f-^7xy ■ '<yy>:t7xy • y 

'vyVf-jT 7 X yt(:i:com^t^^^mi^tl^^M 

-it-km. \:^U'Jy ■ =^/vy -T^V'Jy ■ ^y F-;u 

[ 0 0 3 2 ] h F7yy.St^VX{i:^#Ml:^!r^3tO«P 

w^ftfcML. 0. 0 1-- 1 omm%X'hh ztiimt 

[ 0 0 3 3 ] i mii«tci4Scm^?ESc«!«ptt^sj^ 
-fimx-. mcoit-kmt:mnixi,m\ mm. f 

Ux^;k7^X7r^ F, F UXi^y-zkr sy. ii^^ 

x-f;i^, xf-ixy>>-r5y. n-^'-^^A. ^.^f-y-y 
ySSFUTS F. x^i^y:?-y 3-;^y•T;l/df;^x-f• 
;^. IIEMry^:-'>AS. ^ryxf-i^yiJ' ya-;!^. 
en-yp. 2-;< F^yx^y-^l-, AICI3 , Fy 
xf-i^y^t^x^^yi-Ti F. F y r;i^^;i/*X7 y. ^: 
;i'7tyy. ;^?;^»^*2r^-^ry-;H^:-^. 12 

-i?7'>y-4cOj; 3^^^'>yx-r;l^^, 

y >y F y T 5 F i: 4 - 7;^%^t>'^4-^ y 
y. -m^coEMT^y. HS^^Xt^-'^A 

[0034] t.fz. mmm:'^-'m}iz-thtzmz-^)\u 

fy^m. mm.. m^Mwm. -^mtmt^^vy^ 

ihfz^h tzMzmmmizm;^'^^^^^^ ztufix- 
[0035] ^wnxmx-% mmt txa. rnt 

i^y^-#';T^-F. x^]yy:^-7n:^^-h. 7-f-yy;^? 

F, y'^^;F;!^-;jt'^— F. i/xf-;W;^-^';^ 
-F, ^f-;l^x-f;i/X?-*"*-F. r-T'^n^^F 

y. ^'K^f-/l^s PK^f-/!^. 1, 2-vy<F^yx:J' 

y^ xF^hFny^y. 2-;<f-;PrF7t Fn77 

y, x^^;F;^;P4^^yF. i, 3-y7r^y^y, 4^ 

;l/AT 5 F , i^'^ f-;l/;J^;PAr S F , V 7 y « v 
*=¥-fy. T-feF-Fy/k. -Fn;^^'y. xf-;l^^/ 

^-'^-fi^. yyKFyxx-r;i-. FU^F^y^^y. 

x^t^y^yfi**. ;^;P*;7y. 3-;^f-;^-2-jj- 

^^fyyyvy. rnt°yy:?^-#';t— Ffi«#:. tF 

7h Fn7 7yiS##:, xf-;l/X— 1, 3-7°n 

^N°y->f;k F y^j:t'<onru h yjt^mm^mft i k 



(6)iB2001-15172(P2001-l lEA) 



^ m - h & iiSft-^ t Wgii L i 

CF3SO3, LiClO,, L i BF^fcitAVtfeliL 

h i L < ttxf - k yA -m^- h <Tyyts: < 1 1 - 

hcO'J^-Ki:< b i,-':^com-^mm^z. L i C F3 S O3 . L 
i C 1 O4. t L<{iL iBFiCO^^^hmimtz'Jf^K 

[0036] nmmn. 1 mt-aAtTi j;v^ 
±izmxmx-t^^. ^ti^'timmtm^x' 

&(^m^ ^^mm$)^ v ^imyi<imiz u i-^^utrmm 
Lfzmmi^±A) xhm\ ttz. mmm<^nxmmco 
mmcofzMz. mm^^m&itz'o. mm^iz^'t^^i] 

^m^^M-f^ >! h ^ o T ^ J; v\ 

[0037] ^^mconmzmmtiiiti-t tv^K*s 
mmmtmmmm t mm^mm-ix-h 0 . mm 



IBK6 2-1 22. 0 6 6-t. #ii¥2-6 6. 8 56 
-t, R3-245,473-^). ^mMi'a b AmMi^co 
M-^^ (#ll¥5 -290. 844^) , nM^^MM 
Wf^ (#l3Bg6 3-24, 5 5 |5l63-13. 2 

8 2-^. [5]6 3-5 8, 7 6 3-f . #lfW6-2 1 2, 

6 1 7^) . e-yf-^tcj; D-^fiSi^^iTt^y^x-a 

(^tll¥5 - 3 0 7, 95 7^. [«] 5 - 3 0 
7, 958-ts IS17-85, 862-^. |B]8-315, 

8 2 0-^) . ^mmi^-rimi^ mmw-6-84, 5 

1 6-^) ^h-^OM««S^*(f-&^i:*^-C-SI.. 

[ 0 0 3 8 ] ^3S»4t tX, y)Vy U/^rykr? 

( p F A ) i> V u y -t^^m 
imm- B^:ty)u^'-^^u. 71^. 8 28 

1:. 1 99 2iF) , A°7^i^yi-->'i5'"'Jn-;lx:^i^3sjD$ 

%Tx-ms. ixn^itih^ v r-t ymumm^tm 



3 4^, 15011:. 1 99 6¥) , VA-t^y 

■?^9V3 f-X ( M C M B ) ^^igfi#IIMTX- 1 0 0 

o°cinrxm!^ix%i^iim^BMmm-\ ( i^w-i- 

)V 4-7" xi/i? hn^rS;^;i. y-ifxr^-, 142 
104 11:, 1 9 95^) , Tfs^JJ-^'yy ji~Vy^ 

^-m\mm%Txi o o o°cOTT-tMtT#^.ii-i.# 

(^Ji^fi^. m. 15 5^. 3 15 
i:, 1 9 9 2) ts:}i^:mih Z b t^X^ h . 
[0039] ±fz. ^%mAb'^^LX. y^'i'i^i:"; 
&-^J^if^M[y\Y.-^fifz^mmY.^^^'^^'^W£'rA 

m. m^<7)imimmm. mm 

[0040] :^mMxm^htihJEmmnii. w^m 
izvi-^A-i^ymx-mtiix^ivi-^j^t'^mw 

^mm^m-imx% i . 

[ 0 0 4 1 ] Lv^ ij -f-^j^^^m^^^m-^Mim 

b iXli. Ui-^J^^-^^L. f)'-0. T i , V, C r, 
Mn. Fe. Co, Ni, Cu, MofcJ;l/'Wi&^^>M{3:' 

ti§iJ'->^< b h 1 mcofcMi^tsmim mmms 5 - 

138, 13 1-^.11158-22 0, 362-^.|Hl62 
-256, 371-f-, 1162-90, 863#. 1162 
-264, 560^. 1163-1 14, 0 6 5-^. 116 
3-12 1, 2 5 8-f-. 1163-211, 56 5^, H 
6 2-1 76, 054-t) ^ri'^W^tl-?., ttz. V 

»2 (1 1 A) m(r>7tm) > )oXx//tfziiA 1 , 

Ga, In, Ge, Sn, Pb. Sb, Bi. Si, 

P, B^£i:^^^lX\^Xi>X\\ m.-^AliMm:miz 

*rLT0~30mo 1 %t>mti\\ 

[0042] *^0S-C-fflv^^>;fll) U f-^y A-^^M^^-^M 

m-^m-imjEmmmMb ix^i^mt i^^hcoa. l 

i,M02 (M = Co, Ni, F e ioiWMnt^i^miftl 
l>^-^<i:i> ia<7)if^^ x = 0. 02JiLhl. 2lil 

T) ii^tfmAtfzHLiyMniOi (y = 0. 0 2Jil 

±2]iiT) xm-^tii 7.h'^^;m'M^tthmAxh 

I). BU^(i, :R#:Wtc:{i:L ixCoOj, Li^NiOg, 
Li.MnOz, L i.CojN ii-j02, {ZZXx = 
0. 02-1. 2. j=0. 1 — 0. 9)^^b'tmf^ 

[0043] :^%m^mm-^mi>zii. 'ismKmv<7)miz 

j&itifzMm^za \ ^x , it^m-it imz-^^x\ 
mmx'htLmx% as, (m^m 

IS, Mit^iclllti, ±ttllia^f) , AIMSS, ^-#> 

(li, ->y^;p, T;i^5-i>A, ig 

(ftP^6 3-148. 5 5 4-^ ) ^f) , ^MHIttfe 



(7) 112 001-1 5172 (P2001-1 0,A) 



I.V>{irfCU7x-l-y|S^#: (#Mra5 9-2 0, 9 7 

%i)m%L<. #(c2'-3 0*fi%*WiUv\ 
y^mMkXM ,2-15 Sfi%*^'# tcff t L I \ 

[0 044] -^%mx:\-mm^n^Wn'thfzyb<7:>^m 

-7°nt°py-i>'xy^-4^Uv- (EPDM) , 

(EPDM) , Xf-l/y7"^i>'xyrj-A, ."KU 
i±, 1-3 OMl:%>^WtU<. #13 2-1 0Sa%;5i' 

lift tv^« 

[004 5] 7 ^ ll{3£§iX/t€?Wci5V^-C . -ft 

— 3 Oai;%*Wt 

[ 0 0 4 6 ] IE • %Wr)%%^t LTtt. msn^^m 

IB, f-^'y^ri:'^offit=r;P-5-'7A^;^ry 

yxiic7)Silit:;^-*'y, f-^y$)l)V^{44g 

[0047] 9M^<nmf.\i. ^m-y 4 )Vh.-y-V\f.o:: 

tifX%h. WMi. mzmf&Wj:\>^i? ^ 1-5 0 0 
[0 04 8] ^flj^at LTtt, U^^-^o- 

y^u::^hn-)im. :^-^7^a, x 

v a ym-Jj^t mmi , O . l - 1 O O m/^^co 

[0 04 9] ifc, mmiMUx-i>fMXThxhy^r 



)^y-('lkC0Sm^tlfzWIX\ 1-200 OumiDmt 

[0050] mm'y- hm^mco^mafm^i^ij'mt. 
mh h V ^iiii^^fciir^c^'a km^-^h^tx^h.mk 

M48 0-3 5 0-C«KH*W* L< , #{C1 0 0- 

2 5 0°Cc?5IeTOW* LV\ ^y\mt. W<%^WX2 0 

0 0 P P mOT5&W* L.< . lEffi-^lfl tffi-^ify^«» 
«-C14^ixf "ix 5 0 0 P P ^])Xy\z-th Z. b L 

fflv^i> fc /&>T'§ !> k y^"-ri/x&*Wi 

Lv^, ri/Xffli:. #tPl5gStl^rV^*\ 0. 2-3 t 

{40. 1-50 m/j^mi-t I < . r ^x?a;g{4^fi- 

c7)Jt{4, 0. 9-1. ItrntK. 0. 9 5-1. 0 

iE®Sft®fc«SW4cO^«iti4, 

[005 1 ] i^^mcr)-t/-^u~^-ii, ^i^^mU(7)fz 

1^8 o'm±x-±mm.mmmixmm^:±if. 

0 ria± , 18 0 r tITT-|) -!> ; ^ L I \ 

[0052] -t/'^u-9-coiicomkim^Pim'^mFi 

mx\ iz^^liO. O5Mm-fy^l^3OumX'$>'0. 0. 

J; V \ .r ii /i, c?)P|.;ra1iO 1, ib* t^i^ ^m?L^{4 2 0 
%*^^9 0%f$)D, 3 5%*^^>8 0%*Wt LV^. C 
ixii>cD-fe>'N°i/-^-(4. ;KUxf-i/y, /Jfyrnep-y 

[0053] ^^mxmx'^ hmmmt5xx/mimii 

ii^(SUS304. SUS304L. SUS304 

SUS316. SUS316L, SUS430. S 
US4 4 4^) . ~^ydr)]^^'y^^mi'fzX7-yUXm 

m m±) . r;ws-^A*f^{4^o^#. --/^/k 

f-^y. mx-h'o. m^tix. etom*, mmm 

^timtu\ mmr^commi^^^y. ^-^y, y- 

y-Uy^-. n^j:i:(0\^'fiiX'i>m\ 
[0054] «firtt-tOMSEJE{- J: rtff±#^*^ 

:itmtu\ miz. $iamzn&±mzx*)mm 



( 8) IB2 0 0 1 - 1 5 1 7 2 (P2 0 0 1 -1 : 



-y^Ji, mW^2-\ 12 15 m^kWrn.. |S12 
- 2 8 8 0 6 3^kWm.. |3l6 - 2 1 5 7 6 0^^^^ 

'jM. [5]9-92334 ^kWi-'mm^iz.n-^tix 
[00 55] im^^-^^mh y- mmfs^ 

[ 0 0 5 6 ] y - Ymt. «Mg«tt^ i-^ita^ 

[00 57] *%BJT'«ffl-C-# •/ hJi. $SMt 

[0058] *i&Bjco#7j<i:jj^:m?tec7)fflii{i, mz^s^& 

yi^ws;-, m^^R. y^ U~;^7-h\ 
KH^Ufi, gem, ^-A«||. n-Knyr^j/a 

[00 59] 



[0060] [Li fiteft^iiftSi^- himm- 1 3 

^l^p' ( C - 1 ) ^ 1 9 0 g , mmit LT AatHifi 
3 0 g , IS«3iJi: LX^V mt^- U t>^ 9 g Sr N - 
y f-;l/t°n y K y 5 0 0 m 1 ^Mi^t fC^MISLTftfi 

^^fijx7U-^f#5t, ^^i:^ca-r;^S:^4 5fil:gB. 
-^^;i/t°nu Fyi ooasgpoffj-^-cii^L. w 



7 U-^±Jifc LTif $ 1 8^tm(7)||iirgc7)jii|g(c7V- 

Fa-^'-^ffi-sTMISL. 1 5 om!t*f*o-7-r 

w-^a^: J; y smm^ ixm^ 1 3 6 m x ig 5 5 mm« 

-4 0°CJilT^^KSSm43'C-2 3 0'CT-3S*^WSt-^ 

M|frffi(*OMfflC#^^4mniX:g$ 5 2mmtCiliJrLfcJ¥ 
$3 5jummh7-f7°«';f-'7AfI (itS9 9. 8 
%) 5fe^tffii/- fcH^^t: 9 Ommrail 

T'liS y-ftit ^ 1 tCS^-rtffiv- h AN L - 1 S:#fi!<i 

[006 1 ] c L i mmi^M-PMi^~ hf^fS.m- 2 ) 

Xmgi ( C- 1 ) tI#;fC. #W¥5 - 18 2, 66 

4^^miz^mmm ( c - 2 ) . !ftP¥7 -85,8 

6 2 i.^fgtclBt!i^7Dy y7 X -7. t° 'y ^SrMJjg. L/iM^N 

ii*t«t4 ( c- 3 ) . mmme 3-58, 76 3-^^ig 

(:iattiomfflfiJc^K* (c-4) Lifiifrft^ 

i:. Uf-'^Afg (aJS9 9. 8%) ^MSv-MJIK* 
t E:^ tcT. h 7 7°«{clA 0 St^tV \ ^ 1 

5K-rft*i^-bANL-2. 3. 4&fpJtL7'c. 
[00 62] CLi?g&Ii5#t^V^^iiftffii^-hfffi!4 

K 2, 3, 4^ffjSL^:, -r=5rio*>, L i rgte#^S 
*ffii^-h#fil0iJ- 1 . 2TM^t;^^J¥S 136m 
mX|g5 5iniOftffii^— Mf||g#:S::S:§ 54 Ount; 

f*. mmz=^-y^jm(^v~mimmucm. 



4 OX:&.T<:o^m^'^X'2 3 O'Cf 3*«t-i5'- 
<.mHZ^i-W^~hAN-l, 2. 3. 4tL 



^ o 



[0063] 

mil 



( 9 ) IB2 0 0 1 - 1 5 1 7 2 ( P 2 0 0 1 - 1 











hi] 

m 












ANL-1 


C-l 








3 7 


2 


2 


mm<mmm 






8 7 


3 


3 








3 7 


4 


4 








8 7 


AN -1 


C-l 








0 


2 


2 








0 


3 


S 








0 


4 


4 








0 



[0064] CiEffii/- hj^m- 1 ) jE«S!^WL i 
CoO2 200gi: r-fef-l^yy^ <y ^' 1 0 g i: Sr*^: 

'JTy5g*r?Ft^t. N-^^/l/2-b°nU Hy5 00 
m 1 iES-^^FiK-xh&#^t/i. 



;S ; - 5 OrOT^OKiSSm) J^XMmmt.--^-lfZ 

m. i|M53. 5mx^§4 9 5iniiiC0iEffi>'-h^#i^t 

?t (CA- 1 ) <, 

[0065] CSmf^Jjg^J- 1 3 TJUdyW-m 

M'C'2 00cc(?)^ni7)7}furntwy^^{c:6 5. 3 

imt^j:^^Xol,zimi^j:ti^'^. 2 2. 2gc^xf-ixy 



0. 8glr?f|?L. ?^V^T-0. 4gc7)LiBF4 . 1 

2. lg(7)LiPF8 S:?gfi;^i^'3 0°C2rS;t^V>J;di; 

T1i€@BJomT'35)-5fc (^2 : S 1 1 ) , 7K*{±1 

8 P P m ( ffMM^M W!&'t>M K C - 2 1 OaX?--*!^ 
7 S^^-7K*SI«^aT1iS) , jS»^N4 2 4 p p 

m (7■^Af-^-;^7•■;^-^fg^K*t 0. ISSN 

[0 0 66] iVMmf^m-2:immmi^m\-it 
mmcomfxm 2 iz9Rtix<7) 1 s 1 2 , 1 

3. 14. 15. 16. 17. ISSr-f^ML/Co 

[ 0 Q 6 7 ] iMmm%mw(^mv] ^h\.z. mm 



3Scomj»?SS 2 1 . 2 5. 2 8 (^2)&^Uo 
[0068] 
[*2] 



(10) §2 001-15172 (P2001-1^.IA) 







^ to #! 




Na 


DEC 
Ce) 


EC 
\&/ 


PC 








LiPP, 


sn 


\jOm O 






It 6 w^.'SV ■''"■1 " ✓ /V j'K 


0 


0 4 


12. 1 


12 


ff 






v\f y y / J y 


fi 4/0 4 

U« * 


0 4 


12. 1 


13 


if 


ff 




y ✓ ✓ ✓ 


1 6 




IZ 5 


14 


tf 


ff 






0 8 


0 4 


12. 1 


15 




ILl 


11.1 






ff 


ff 


16 




ff 


ff 




ff 




ff 


17 




ff 


if 




L6 


¥ 


ff 


18 


ff 




22.2 






ff 


ff 


S21 


68. 5 


22.2 








0,4 


12.1 


25 


// 


ILl 


!L 1« Ji 






ff 


ff 


28 


tt 




22.2 






ff 


ff 



W<asm DEC 
EC 

PC iT'nkfU^^-JtJ^-h 



[0069] c^»j- 1 ) vm^%m<m'o^'k^(r) 
V- h , wm^- hJi-etimnjS- 4 o^ciiiTcoigs 

Sm^i T- 2 3 0 -C X 3 0 ^^IM7]<SgS t « K ^ -i" # 
4'-C'\ M7j<l2SS^^<7)iEffii^- h ( C A - 1 ) ( 1 ) , 
KfLtt^^yxf-u-y^-fyUAS-feyN"!/-^- (3) . H 

7K?g'Ji?S^c7) L i rili5#^lftffii^- b ( A N L - 1) 

(2) . §^>t;-fe7N°^-^- (3) £7)jitcaJiL. iix 

* (4) tcJRIftt^. «»?Kf^fiK«?iJT#^ L/C 

«M« (Sll) ^®ti5tc?±AL/c„ IffiSi^&^-r 
SltMM&;^?'X^r>yh (6) ^^tT:^)>ti6TnttM€ 
iffi ( B - 1 ) ^f^m^fz. lEffiii^ t^l>«?fil 

( 5 ) JilES^- b ( 1 ) t . ( 4 ) t4:ftai^- 
b (2) fcSi^j^^ti^y-KSftiO^SIUe. 

(7) {4^^#-r-$)l>o ;(Om4 0'Ct'7Br^JfcML/c 

[ 0 0 7 0 ] -fi^M t/^nisffMifi ( B - 1) amsT 



1. 2A-C'^«-ri.o i^O^. im\XA. 2V^T-S 

4 . 2 VT- ^tc-Ko J; 0 C5t«ll»S2r$ijfPt-4. « 

{i 1 . 2 A T- 2 . 8 V ^ t-Sfl:?It-|IM L/t « C <7)^(7) 

^com, |3!«tO?EKm*fr-C\ 5E«*^ihltffi4. 2V. 

K«*l±fl:E2. 8V\ 1. 2Af3tK«L. ^comco 

[007 1 ] mmm- 2 3 mmm- 1 tR^i:. l i 
^ (=ffl^^/s mmmm b - 2 - 1 2 l , -o 

[0072] 
[||3] 



(11) 12001-15172 (P2001-1 8<AA ) 



S3 



mM 






WmSL 


^ — 


■ o > 

i 


OnAh) 


200 f-fyji- 


B-I 


ANL-1 


CA-l 


S 1 1 


0. 


9 8 


17 0 0 


8 7 


2 


2 


ff 


ff 


0. 


9 4 


15 7 0 


8 0 


3 


3 


// 


ff 


0. 


d 6 


16 7 0 


8 8 


4 


4 


ff 


ff 


0. 


9 7 


16 5 0 


8 5 


5 


ANL-1 


ff 


S 1 2 


0. 


9 9 


17 2 0 


8 4 


6 


2 


ff 


1 S 


0. 


9 7 


15 2 0 


8 6 


7 


8 


ff 


1 2 


0, 


9 8 


16 8 0 


8 2 


8 


4 


ft 


1 4 


0. 


9 4 


16 4 0 


7 8 


9 


ANL-1 


ff 


1 5 


0. 


9 6 


16 5 0 


8 5 


10 


ff 


ff 


1 6 


0. 


9 5 


16 9 0 


8 3 


11 


ff 


ff 


1 7 


0. 


9 3 


16 7 0 


8 6 


12 






1 8 


0. 


9 2 


16 6 0 


8 8 



[0073] i)mM~l'} PM'y-V {AN-D i 
4 9 5iiunc7)iES>'- h tmMM ( S 2 1 ) Srlfi-^-tt/cPa 

®a«?SBR- 1 ^^mLtzm. mm- 1 fciai^fr-c 

[0 0 74] CJ;b^^J-2] tttv-bAN- 1 Srffl 



9 5 iimic0IEffi>'- h , 4 (7) J; -5 (cffl^-ttfcn 

ISMmMBR-2-7&-f^j3!4t, i^-ny^*. Ji^l:-^ 

[0075] 
[^4] 



4 











i' — D > 


GmAh) 


200 m\ 


BR-l 


AN-l 


CA-l 


S 1 1 


0. 8 4 


15 3 0 


8 3 


2 


ff 


ff 


1 5 


0. 8 0 


14 8 5 


8 3 


8 


ff 


ff 


1 8 


0. 78 


15 0 0 


8 6 


4 


AN-l 


CA-l 


2 5 


0. 4 1 


6 6 0 




5 


ff 


ff 


2 8 


0.3 8 


5 8 0 




BR-6 


ANL-1 


CA-l 


S 2 1 


0.9 4 


16 2 0 


8 2 


7 




ff 


2 5 


0.4 8 


8 2 0 





[0076] ifWmi^ i mftfrft^«Sffi>'- h i: 3^JD 
(B-l ) {i. i:k«?^J-l(0«^fi (BR-l ) OttfgSr 

ibK^St. ^-ny$j)^;6>[^±L. J^S^**n 0% 
{5i:"[nI±L-CV>§. ll»J2c7)«?t!l (B-2~B-1 

2 ) {i. J:l:!^W2 ( B R - 2 . 3 ) cOttfg^ itIS 

•r I. i: , laiat ^-xn y^m t im^t<^i^±mm ^ 
til. 

[0077] mm-m^t v y i^ymmi^m/xi±^^ 



-^l:■^ftS:-^*LTV^^^V^S2 1 i^mth^tm 

tt. ^%m<ommm- 1 twitmfS.x-hittmi-2cr) 
®fi B R - 6 {i , - n y$j)^ i; M.mmAtnt$m 2 CO 

B R- 1 . 2 . 3 J; D m-ft-ri.*-''. ^WJ 1 iOlffi ( B 

[0078] mmi&wm^i:^B:'tir.ziib. mmmm 



(12) 12 001-15172 (P2001-1 mm 



uh'i'y:^~Tr^:^-~hi>zw^mifzmmms 1 5-1 

8 . S 2 5 . 2 8 Srftffl Itzm^. ^.IW- 2 COW^ 
( B - 9~ 1 2 ) 'ZU^--ay^mtMmmA<^i&Tii 
mMT^^^ ^coi,zM IX . iblx^J- 2 ( B R - 4 . 
5. 7 ) X14^-ny^*i:Km§»*^'l^t<iSTLT 

[0079] lEWS'^ML i C o O2 S: L i N i O^'^L 
i M n 2 O4 t^i. X i> mMtc^^ti^%^tifz. 
[0080] 



[HfflcoMMMBJ!] 

[HI ] mmmizmmbfzVimmmmcom^Mi:w^uz 

i><^x'hi>. 

2 

6 :(f:^y-yh 
7 



[@1] 




(13) 12 001-15172 (P2001-1 P9bA ) 



F:57-A(##) 5H003 

5H014 
5H029 



AAOl 


AA02 


AA04 


AA08 


BA03 


BBOl 


BB05 


BB12 


BC05 


BDOO 


AA02 


BB06 


BBll 


CCOl 


EEOl 


EE08 


EEIO 


HHOO 






AJ02 


AJ03 


AJ14 


AK02 


AK03 


AK05 


AL06 


AL07 


ALII 


AL19 


AM02 


AM03 


AM04 


AM05 


AM07 


BJ02 


BJ12 


BJ14 


CJ08 


CJll 


CJ22 


DJOl 


DJ04 


DJ09 


DJ16 


DJ17 


EJ13 


HJ02 







